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WHEELED VEHICLE PROVIDED WITH AN OSCILLATING AXLE AND A PAIR 
OF CYLINDERS FOR BLOCKING THE AXLE 

Background of the Invention 

1. Field of the Invention 

[0001] The present invention relates to a wheeled 
vehicle, in particular to an earth-moving vehicle or an 
excavating vehicle, which is provided with a chassis, an 
axle that oscillates with respect to the chassis about a 
longitudinal axis, and a pair of hydraulic cylinders 
controlled for blocking oscillation of the axle in some 
operating conditions of the vehicle. 

2. Description of the Background of the Invention 

[0002] In known vehicles of the type just described, the 
two cylinders are coupled to the chassis on side parts set 
opposite to one another with respect to the longitudinal 
axis, extend in a direction transverse to the axle, and 
comprise respective liners, each of which is connected to 
the chassis by means of a corresponding fixing device. 

[0003] This fixing device comprises a plate welded to the 
liner of the cylinder and set resting on a side surface of 
the chassis and a plurality of screws, each of which extends 
through the plate and is screwed into the chassis. 

[0004] In use, the axle exerts on the cylinders a 
vertical thrust load that is transferred from the plate to 
the chassis. In optimal conditions, the pull with which the 
screws are screwed is such that the thrust load is 
transferred onto the chassis exclusively through the 



friction present between the side surfaces of the plate and 
the chassis, which are coupled together by resting against 
one another, without exerting shear stress on the screws. 

[0005] When instead the pull with which the screws are 
screwed slackens off with passage of time and use of the 
vehicle, the plate tends to transfer the aforesaid thrust 
load, no longer directly onto the chassis, but onto the side 
surface of the screws, thus subjecting the screws themselves 
to shear stresses, which reduce the life of the screws. 

[0006] The purpose of the preferred embodiment is to 
provide a wheeled vehicle equipped with a chassis, an axle 
that oscillates with respect to the chassis, and a pair of 
cylinders for blocking the axle, which will enable the 
problem set forth above to be solved in a simple and 
economically advantageous way. 

[0007] According to the present invention, a wheeled 
vehicle includes a chassis; an axle coupled to the chassis 
to oscillate about a longitudinal axis parallel to a 
direction of advance of the vehicle; a pair of cylinders 
disposed between the axle and the chassis for blocking 
oscillation of the axle; and a fixing assembly for fixing 
the cylinders to the chassis, the fixing assembly comprising 
a plate, a plurality of connection screws extending through 
the plate, at least one annular rest portion affixed in 
cantilever fashion to one of the chassis and the plate, the 
annular rest portion surrounding a corresponding one of the 
plurality of connection screws and defining a shoulder that 
supports the plate in a radial direction with respect to the 
axis of the connection screw. 
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[0008] Preferably, the annular rest portion defines a 
cylindrical shoulder, which is coaxial to the connection 
screw, forms part of a bushing fixedly connected to the 
chassis, and engages a cylindrical seat made in the plate 
and having a diameter rounding off upwards that of the 
cylindrical shoulder . 

Brief Description of the Drawings 

[0009] Figure 1 is a schematic plan view of a preferred 
embodiment of the wheeled vehicle equipped with an 
oscillating axle, according to a preferred embodiment of the 
present invention; 

[0010] Figure 2 is a schematic and partial front view of 
the vehicle of Figure 1; 

[0011] Figure 3 is a partial, cross-sectional front view 
of an axle that oscillates with respect to its own chassis 
for use in a wheeled vehicle including a pair of cylinders 
for blocking the axle, according to a preferred embodiment 
of the present invention; and 

[0012] Figure 4 is an exploded view of some details of 
Figure 3, partially sectioned according to the line II-II of 
Figure 3 itself. 

Detailed Description of the Preferred Embodiments 
[0013] In Figures 1 and 2, the reference number 1 
designates an earth-moving wheeled vehicle comprising a 
bottom chassis 2 and a top chassis 55, which is equipped 
with a driving cab 58 and an operating arm 59 of a known 
type, for example an excavating arm, which extends in 
cantilever fashion from the chassis 55. 
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[0014] The chassis 2, 55 are coupled together by means of 
a rotating thrust -bearing device 105 (illustrated 
schematically and partially in Figure 2) , which enables a 
relative rotation of the bottom and top chassis 2, 55 
themselves about a vertical axis 115. 

[0015] With reference to Figure 2, the vehicle 1 further 
comprises a front axle 3, which carries the front wheels 518 
and is coupled to the chassis 2 (in a known way and not 
described in detail herein) to enable oscillation about a 
longitudinal axis 4 parallel to a direction of advance of 
the vehicle 1 and hence to enable the vehicle 1 to adapt to 
the irregularities of the terrain during the vehicle's 
advance . 

[0016] Oscillation of the axle 3 can be blocked by means 
of two hydraulic cylinders 5 of a known type, which extend 
in a direction transverse to the axle 3 itself and each of 
which comprises a corresponding liner 7 fixed to the chassis 
2 and a corresponding rod 9, which can slide with respect to 
the liner 7 and is set resting, at its end, against a 
corresponding axle shaft 10 of the axle 3. The cylinders 5 
define respective rear chambers (not illustrated) , which 
communicate with one another through a pipe and which 
contain oil, the flow of which from one cylinder 5 to the 
other through the pipe is controlled by a hydraulic control 
unit of a known type. 

[0017] In Figure 3, the front axle 3 (partially and 
schematically illustrated) is coupled to the chassis 2 in a 
known way (not illustrated) to enable oscillation about a 
median longitudinal axis 4, orthogonal to the plane of 
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Figure 3 and parallel to a direction of advance of the 
vehicle 1. The oscillation of the axle 3 with respect to the 
chassis 2 enables the vehicle 1 to adapt to the 
irregularities of the terrain during vehicle advance and can 
be blocked by means of two hydraulic cylinders 5, of which 
only one is illustrated in Figure 3. The cylinders 5 are set 
on opposite side parts of the chassis 2, extend along 
respective vertical axes 6 transverse to the axle 3, and 
each cylinder comprises a corresponding liner 7, fixed to 
the chassis 2 by means of a fixing device 8, and a 
corresponding rod 9, which can slide axially with respect to 
the liner 7 between a retracted position and an extended 
position (illustrated by a dashed line) . 

[0018] Each rod 9 is set resting against a corresponding 
axle shaft 10 of the axle 3 and in use receives from this 
axle shaft 10 an axial thrust S, which is directed upwards 
and, in use, is transferred, first from the rod 9 to the 
liner 7, and then from the latter to the chassis 2 through 
the device 8 . 

[0019] According to what is illustrated in the attached 
figures, the device 8 comprises a plate 12, which is fixedly 
connected to the liner 7 by means of welding and by a 
plurality of screws 13 (just two of which are illustrated in 
Figure 1) , which extend along respective axes 14 orthogonal 
to the axes 4 and 6 . 
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[0020] Each screw 13 comprises a corresponding head 15 
axially coupled to the plate 12 by interposition of a washer 
16, and a corresponding shaft 17, which extends through the 
washer 16, engages with radial play Gl a corresponding 
through hole 18 of the plate 12, and terminates with a 
threaded stretch 19, which is screwed into the chassis 2. 

[0021] With particular reference to Figure 2, the device 
8 further comprises, for each screw 13, a corresponding 
bushing 21, which is coaxial to the screw 13, is fitted 
about the screw 13 itself with radial play G2 , and comprises 
an external radial projection 22. 

[0022] The projection 22 is set resting axially, on one 
side, against the chassis 2 and, on the other, against the 
plate 12, and is delimited radially by an external 
cylindrical surface 25 welded to the chassis 2. 

[0023] The bushing 21 further comprises two terminal 
portions 23, 24 which extend in cantilever fashion from 
opposite axial parts of the projection 22. The portion 23 
defines a centering appendage, which engages a corresponding 
centering seat 27 made in the chassis 2 substantially 
without radial play, while the portion 24 engages a 
corresponding cylindrical seat 29, defined by a terminal 
stretch of the hole 18, and has a diameter that rounds off 
downwards that of the seat 29 itself, in such a way as to 
define a shoulder 3 0 or external cylindrical surface 
designed to support the plate 12 in a radial direction with 
respect to the axis 14 in the absence of a sufficient pull 
of the screw 13. 
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[0024] In use, when the vehicle 1 is new, the pull of 
each screw 13 is such as to transfer the thrust S from the 
plate 12 to the chassis 2 through the contact and friction 
present between a surface 31 axially delimiting the plate 12 
and a surface 32 axially delimiting the projection 22 (see 
Figure 2) and by means of the welding seam between the 
projection 22 and the chassis 2. Consequently, in this 
optimal operating condition, the plate 12 does not exert 
shearing forces 12, either on the bushings 21 on account of 
the corresponding sizing of the diameters of the shoulder 3 0 
and of the seat 29, or on the screws 13 thanks to the 
presence of the play Gl and G2 . 

[0025] With the passage of time and with use of the 
vehicle 1, the pull of the screws 13 can slacken off, in 
which case the internal surfaces of the seats 2 9 come to 
rest on the respective shoulders 30 of the bushings 21, 
which start to support the plate 12 in a radial direction 
with respect to the axes 14 . 

[0026] In this operating condition, the thrust S is 
transferred from the plate 12 to the chassis 2 owing to a 
shear stress, which, however, is not exerted on the screws 
13, but on the bushings 21 thanks to the coupling between 
the portions 24 and the seats 29. The bushings 21 have a 
diameter much greater than that of the screws 13, so that 
they have a resistance to shear stresses that is in general 
much greater than that of normal screws. The screws 13 
continue not to be shear stressed once again on account of 
the presence of the play Gl and G2 . 

[0027] Finally, from the foregoing it emerges clearly 
that in the vehicle 1 described, the presence of the 
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portions 24 between the plate 12 and the screws 13 provides 
a reliable device 8 with a relatively long life, in so far 
as it prevents shear stresses on the screws 13. 

[0028] The fact that the portions 24 surround the screws 
13 coaxially to the screws 13 themselves enables the screws 
13 to support shear stresses in any radial direction with 
respect to the axes 14, and not only unidirectional shear 
stresses directed from below upwards. 

[0029] The presence and the conformation of the bushings 
21 enable installation of the device 8 in a simple way and 
appropriate sizing of the diameter of the portions 24 
themselves. In particular, the projection 22 enables 
convenient welding of the bushings 21 to the chassis 2. 

[0030] Finally, from the foregoing it emerges clearly 
that modifications and variations can be made to the device 
8 described herein with reference to the attached figures, 
without thereby departing from the scope of protection of 
the present invention. 

[0031] In particular, the portions 24 could be other than 
cylindrical and/or could be integral with one between the 
chassis 2 and the plate 12 . 



-8- 



